We report a case of stridor in a 32 year old woman. Initial laryngoscopy demonstrated adduction of the vocal cords on inspiration, which reverted to abduction on induction of general anaesthesia. The airway was structurally normal. The most likely diagnosis was paradoxical vocal cord motion, a condition in which psychological stress can precipitate respiratory symptoms and signs due to involuntary adduction of the vocal cords during inspiration. Its importance to the anaesthetist lies in its ability to masquerade as a serious airway or respiratory condition. FIGURE 3: Algorithm for the management of suspected paradoxical vocal cord motion.
Paradoxical vocal cord motion (PVCM) is a conversion disorder (a psychiatric illness in which psychological stress is involuntarily converted into physical symptoms and signs). The condition consists of paradoxical adduction of the true vocal cords on inspiration and occasionally on early expiration as well 1, 2 . In normal vocal cord motion, the true vocal cords abduct with inhalation and adduct with exhalation. PVCM can cause signs of an upper airway obstruction (for example, stridor), or lower airway obstruction (mimicking asthma) 3, 4 . Other names for PVCM include episodic laryngeal dyskinesia, Munchausen's stridor, factitious asthma, functional inspiratory stridor, emotional laryngismus and vocal cord dysfunction 5, 6 . It is an uncommon condition and has mostly been reported in paediatric, psychiatric, respiratory, medical and otorhinolaryngology literature, although there have been 11 reports in anaesthesia journals since 1987 [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . Because of its ability to mimic life-threatening upper airway obstruction, or to diagnose. As a consequence, unnecessary medical interventions may occur, with the potential for iatrogenic morbidity.
CASE HISTORY
A 32-year-old female health care worker presented to her general practitioner with increasing breathing history of acute shortness of breath, which had commenced during horse-riding. While being seen by her general practitioner, her respiratory function rapidly worsened and her level of consciousness started decreasing. The general practitioner diagnosed a severe asthma attack and she was treated with nebulised salbutamol, ipratropium bromide, intravenous adrenaline and intravenous hydrocortisone. These measures produced a slight improvement in her condition and she was referred to the local hospital. The patient's past medical history included one similar episode. It had occurred two years previously, after an illness with a sore throat, lethargy and headaches, which was thought to be a viral infection. She had no past history of asthma, was on no medication, was a non-smoker and had no known allergies. On arrival at hospital, her pulse was 130 beats per minute, blood pressure 120/70 mmHg, temperature 37.4°C, oxygen saturation 98% in room air and her respiratory rate was 16 breaths per minute. She had a high-pitched inspiratory stridor and demonstrated increased respiratory effort, with a tracheal tug and the use of accessory muscles of respiration. Her voice was hoarse. Auscultation of the chest revealed diminished breath sounds and transmitted rhonchi. A chest X-ray and a lateral soft tissue neck X-ray were normal. Arterial blood gas analysis while receiving supplementary oxygen showed a pH of 7.457, P a O 2 231 mmHg, P a CO 2 27 mmHg, HCO -3 19 mEq/l and a base excess of -3.4 mEq/l. White cell count was normal. A diagnosis of laryngeal oedema associated with laryngotracheitis was made. The patient showed marked improvement in her clinical state after nebulised adrenaline. Intravenous salbutamol and nebulised salbutamol gave no response. She was admitted for oral prednisone therapy and close observation. Overnight, her symptoms improved. She no longer had accessory muscle use or a tracheal tug, but still had a hoarse voice and mild stridor. At 1100 h, the patient developed marked inspiratory and expiratory stridor which resolved with nebulised venous hydrocortisone. The on-duty anaesthetist was informed. The patient was moved to the High Dependency Unit for close observation. At 1530h, there was a deterioration in her condition and she was no longer responding to continuous nebulised adrenaline. On the arrival of the anaesthetist, she had a marked high-pitched inspiratory stridor, marked accessory muscle use, decreased air entry and appeared to be tiring from respiratory effort. Her oxygen saturations were 98% on room air. A decision was control of her airway. A surgeon was on standby in case tracheostomy was needed. She was given nebulised 4% lignocaine and topical 10% lignocaine spray to the right nostril to allow awake visualisation of the larynx and vocal cords appeared structurally normal, but abnormal movement of the cords was noted: they moved closer together on inspiration and outwards again on expiration. A decision was made to proceed to endotracheal intubation. Anaesthesia was induced with halothane and oxygen. Stridor disappeared completely on loss of consciousness. The patient was larynx and vocal cords. The trachea and bronchi after intubation. The patient was transferred to the intensive care unit of another hospital. Her care was unremarkable overnight. After sedation was stopped on the following morning, she extubated herself; she then proceeded to discharge herself against medical advice. Attempts were made to arrange a follow-up appointment but the patient declined to attend.
DISCUSSION
The importance of PVCM lies in its ability to masquerade as a number of serious airway and respiratory conditions. In several reports it has been misdiagnosed as asthma 18, 19 with a component of inspiratory stridor 6 . Presentation with stridor has been confused with epiglottitis 20 , laryngomalacia, croup, subglottic stenosis, traumatic oedema, respiratory foreign body or anaphylaxis 21, 22, 23 . This has led to patients undergoing extensive investigation and often inappropriate management, such as high-dose steroids, multiple hospitalisations, admission to an intensive care unit, intubation and tracheostomy 3, 18, 24 , with the potential for morbidity and the risk of mortality. A considerable delay in making the correct diagnosis is common. In one case series, 95 PVCM sufferers had an average of 10 emergency department presentations and six hospital admissions before their eventual correct diagnosis. The lag time from onset of symptoms and signs to eventual correct diagnosis was four years. Twenty-eight percent of patients were intubated and some had a tracheostomy performed 25 .
The anaesthetist therefore needs to be aware of the condition and to consider PVCM in the differential diagnosis of any patient (adult or child) presenting with upper or lower airway obstruction 26, 27 , especially if the presentation has atypical features. Prevalence among adults presenting to tertiary hospitals with asthma has been reported to be 2.5% 28 . Up to 30% of patients with severe organic asthma may have exacerbations due to PVCM 29-31 . Importantly, among adults diagnosed with severe asthma, up to 10% may have PVCM as the sole cause of their symptoms and signs 30 . PVCM is more common in young adults and adolescents 22, 32, 33 but can occur at any age [34] [35] [36] [37] [38] . There is a strong female preponderance in adults and adolescents 22, 32, 33 . A history of a recent respiratory tract infection is often present. Of importance for the anaesthetist are case reports of PVCM occurring after anaesthesia, including post-thyroidectomy [7] [8] [9] 12, 39 Atypical features in the history may suggest a diagnosis of PVCM rather than an organic disease. These include: a sudden onset and/or offset of symptoms 22, 40 , a dramatic response to treatment, such as a single dose of nebulised salbutamol 18 , or, conversely, a poor response to medication 21 . PVCM may mimic asthma tachypnoea, use of accessory muscles, diminished breath sounds and even cyanosis 41 . However, atypical features for asthma may be present with PVCM. Most heard over the larynx and radiates to the lung 35 true asthma. PVCM can also present as acute upper airway obstruction. Patients may exhibit aphonia, dysphonia, accessory muscle use, tachypnoea, stridor, apnoea and periods of unconsciousness 6 . Hoarseness is uncommon 40 , although it was present in our patient. Heart rate and blood pressure are typically normal.
There is an absence of pulsus paradoxus. Respiratory sounds are dependent on the timing of the vocal cord adduction. Therefore the patient may present with of both 18 . Whether PVCM presents as upper or lower airway obstruction, there is immediate cessation of sleep 6, 14, 41 . Normal respiration may also occur before and after coughing 16 , with distraction of the patient, or after placebo injection 40 . Successful diagnosis requires a high index of suspicion, combined with a detailed laryngoscopy while the patient is symptomatic. This will show normal anatomy of the larynx, but abnormal adduction of the vocal cords on inspiration, or during through a small posterior split between the tightly opposed vocal cords. Care must be taken in anaesthetising the nose bronchoscope can mimic PVCM by precipitating the distraction, speech, coughing, or sedation of the patient during an acute attack may cause resolution of the paradoxical vocal cord motion. Although there are anaesthetic contraindications to sedation in patients with suspected airway obstruction, this can be a useful discriminator between PVCM and organic vocal cord dysfunction 6, 16, 22 . Flow volume loops are usually abnormal. They show dynamic extrathoracic obstruction. There is a normal expiratory loop, even if there is a clinical picture of asthma 22, 43 .
usually normal, or show a respiratory alkalosis. This contrasts with the high A-a gradient and hypoxia of an acute asthma attack.
education, psychotherapy and speech therapy techniques aimed at relaxing the laryngeal muscles. Treatment should proceed only after exclusion of organic pathology. It involves a multidisciplinary approach aimed at normalising vocal cord movement. Treatment options in the acute phase include reassurance regarding the absence of organic pathology, anxiolytics, short-term sedation, psychiatric consultaniques and relaxed throat breathing techniques, such as asking the patient to pant (which activates the posterior cricoarytenoid muscle, the main vocal of the mouth and breathing through pursed lips may alleviate an attack. CPAP or use of inspired helium may be used in more severe attacks. Endotracheal intubation can be used as a last resort 5, 18, 44 . Longterm treatment involves a detailed discussion with the patient regarding the aetiology of PVCM. A description of PVCM as an abnormal function of the vocal cords under stress causing the cords to may be helpful to the patient. Parallels can also be drawn with other stress-induced disorders such as migraine. Viewing the laryngoscopy tape is a useful aid 45 . If there is no coexisting asthma, then asthmatic medications should be ceased. The cornerstone of long-term management of PVCM is speech therapy, using techniques that relax the laryngeal muscles. These techniques focus on expiration and abdominal breathing rather than inspiration and laryngeal breathing. Supportive psychotherapy, biofeedback, treatment of underlying psychological problems and relief of social stressors, can also help PVCM patients in the long term 24, 32, 34, 48, 49 . Injection of botulinum toxin bilaterally into the thyro-arytenoid muscle has been used successfully 50 . The majority of patients with PVCM respond to conservative management. A small proportion of sufferers do not respond to such therapy and require a permanent tracheostomy 32,51 .
